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Summary  We  report  the  case  of  a  72-year-old  woman  in  whom  a  mega  wrist  prosthesis  was
used to  reconstruct  the  distal  radius  after  en-bloc  resection  of  a  giant  cell  tumour.  Three  years
later, her  pain  score  was  2/10  and  motion  ranges  were  20◦ of  ﬂexion,  70◦ of  extension,  70◦ of
pronation,  60◦ of  supination,  20◦ of  radial  deviation,  and  20◦ of  ulnar  deviation.  The  QuickDASH
score was  52.27/100  and  the  Enneking  score  was  83%.  Radiographically,  the  prosthesis  was
well aligned,  with  no  evidence  of  loosening  but  with  dorsal  subluxation  of  the  ulnar  head.  The
outcome in  this  patient,  together  with  published  data,  indicate  that  mega  prosthesis  use  is
among the  treatment  options  for  distal  radius  reconstruction  after  en-bloc  resection  of  a  giant
cell tumour,  provided  a  biocompatible,  bipolar,  unconstrained  prosthesis  is  used.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
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Among  giant  cell  tumours  (GCTs),  10%  involve  the  distal
radius  [1,2].  The  conventional  treatment  is  primary  curet-
tage  with  ﬁlling  of  the  defect.  However,  the  recurrence  rate
with  this  strategy  is  25%  to  80%  and  is  particularly  high  when
the  tumour  has  breached  the  dorsal  radial  cortex  and  spread
to  the  carpal  bones  [1,2].  Consequently,  primary  en-bloc
tumour  resection  has  been  advocated,  as  lower  recurrence
rates  have  been  reported  with  this  technique  [2,3].
Several  methods  have  been  suggested  for  distal  radius
reconstruction  after  en-bloc  resection:  allograft  [4,5],
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http://dx.doi.org/10.1016/j.otsr.2013.04.001utologous  vascularised  ﬁbular  graft  [6,7],  non-prosthetic
adio-carpal  [4,5,7]  or  mid-carpal  [6]  arthroplasty,  partial
6]  or  total  wrist  arthrodesis,  and  distal  ulnar  translocation
8]. None  of  these  reconstruction  techniques  is  satisfactory.
The  use  of  a  massive  prosthesis  has  been  suggested  for
istal  radius  reconstruction  in  patients  with  recurrent  GCTs
9—12].  We  report  the  case  of  a  72-year-old  woman  managed
sing  this  technique.
ase report
his  72-year-old  woman  had  been  treated  at  another  centre
n  2008  for  a  GCT  of  the  left  distal  radius.  Curettage  was
erformed.  Given  the  risk  of  fracture  due  to  breaching  of
he  posterior  radial  cortex  by  the  tumour,  an  anterior  plate
n  the  distal  radius  was  used  to  achieve  ﬁxation.
served.
6 A.  Hariri  et  al.
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A  tumour  recurrence  with  spread  to  the  carpal  bones  was
iagnosed  8  months  later  (Fig.  1).  At  diagnosis,  the  pain
ntensity  score  on  a  visual  analogue  scale  was  2/10  and
otion  was  40◦ of  ﬂexion,  60◦ of  extension,  80◦ of  prona-
ion,  and  90◦ of  supination.  Grip  strength  as  measured  using
 Jamar® dynamometer  (Arex,  Palaiseau,  France)  on  setting
 was  21  kg  on  the  right  and  12  kg  on  the  left.
Surgery  was  performed  via  the  dorsal  approach  under
ocal  and  regional  anaesthesia  as  an  outpatient  procedure.
n-bloc  resection  removing  7  cm  of  the  distal  radius  and
he  proximal  carpal  row  was  performed  (Fig.  2).  A  massive
ipolar  unconstrained  prosthesis  was  used  for  reconstruc-
ion.  The  custom-made  radial  component  was  composed  of
 cobalt-chromium  alloy  in  a  polyethylene  sleeve  (Argomédi-
al,  Cham,  Switzerland).  The  stem  was  introduced  into  the
adial  medullary  canal  and  secured  with  acrylic  cement
Palacos® gentamicin,  Heraeus  Kulzer,  Hanau,  Germany).
he  carpal  component  was  taken  from  a  standard  total  pros-
hesis  (Re-MotionTM,  Small  Bone  Innovations,  Morrisville,  PA,
SA).  Primary  ﬁxation  of  this  metal-backed  carpal  compo-
ent  was  with  two  4-mm  screws  and  secondary  ﬁxation  with
 central  peg  coated  with  hydroxyapatite  and  inserted  into
he  capitate  bone.  A  polyethylene  spacer  served  as  the  inter-
ace  between  the  radial  and  carpal  components  (Fig.  3).  The
ead  of  the  ulna  did  not  impinge  on  the  prosthesis  intraoper-
tively  and  was  therefore  left  in  place.  After  wound  closure
n  layers  with  no  drainage,  a  palmar  splint  immobilising  the
rist  in  the  neutral  position  was  put  in  place.  The  splint  and
igure  1  Preoperative  ﬁndings:  anteroposterior  (A)  and  lat-
ral (B)  radiographs  and  anteroposterior  (C)  and  lateral  (D)
omputed  tomography  views.  Note  the  tumour  spread  to  the
arpal  bones  and  impaction  of  the  scaphoid  bone  into  the  radius.
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cigure  2  En-bloc  resection  specimen  including  7  cm  of  distal
adius and  the  proximal  carpal  row.
utures  were  removed  on  day  15  and  self-rehabilitation  was
tarted  with  no  forceful  movements.
The  patient  was  re-evaluated  at  regular  intervals.  At
ast  follow-up  after  33  months,  her  pain  score  was  2/10  and
otion  ranges  were  20◦ of  ﬂexion,  70◦ of  extension,  70◦ of
ronation,  60◦ of  supination,  20◦ of  radial  deviation,  and  20◦
f  ulnar  deviation.  Grip  strength  was  27  kg  on  the  right  and
7  kg  on  the  left.  The  QuickDASH  score  [13]  was  52.27/100
nd  the  Enneking  score  [14]  was  83%.  Radiographically,  the
rosthesis  was  well  aligned  and  showed  no  signs  of  loosen-
ng.  Dorsal  subluxation  of  the  head  of  the  ulna  was  noted  but
ad  no  major  impact  on  pronation  and  supination  (Fig.  4).
igure  3  Massive  prosthesis  in  place:  the  radial  and  carpal
omponents  are  connected  by  a  polyethylene  spacer.
Massive  wrist  prosthesis  
Figure  4  Radiograph  at  last  follow-up.  A.  Anteroposterior
view.  Note  the  absence  of  a  radiolucent  line  around  the  radial
and carpal  components  and  the  shadow  cast  by  the  polyethyl-
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follow-up  of  32  months  reported  by  Herzberg  [21],  the  onlyene  sleeve  around  the  prosthetic  stem.  B.  Lateral  view.  Note
the dorsal  subluxation  of  the  head  of  the  ulna.
Discussion
Patients  with  GCT  of  the  distal  radius  have  high  func-
tional  demands.  The  tumour  does  not  affect  their  life
expectancy.  However,  spread  to  the  adjacent  soft  tissues
and  the  close  proximity  of  crucial  anatomic  structures  raise
challenges  when  reconstructing  the  distal  radius  after  en-
bloc  resection.
An  advantage  of  allograft  reconstruction  of  the  distal
radius  is  the  absence  of  donor-site  morbidity  and  the  shorter
operating  time  compared  to  other  techniques.  However,
motion  range  limitation  can  be  expected  after  allograft
reconstruction,  with  studies  reporting  21◦ to  51◦ of  ﬂexion,
36◦ to  37◦ of  extension,  72◦ of  pronation,  and  58◦ of  supina-
tion  [4,5].  In  addition,  complications  such  as  infection,
non-union,  and  allograft  fracture  occurred  in  non-negligible
proportions  of  patients  [4,5].  Finally,  limited  availability  of
allografts  may  create  difﬁculties.
Reconstruction  using  a  vascularised  ﬁbular  graft  has  been
considered  a  technique  of  choice  because  of  the  anatomic
similarities  between  the  proximal  ﬁbula  and  distal  radius
[15].  Excellent  outcomes  have  been  obtained  in  children  due
to  joint  surface  remodelling  of  the  proximal  ﬁbular  epiph-
ysis  [7].  In  adults,  in  contrast,  the  absence  of  joint  surface
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emodelling  results  in  incongruity  between  the  radial  and
arpal  joints  with  gradual  dorsal  subluxation  of  the  carpal
ones.  Radio-carpal  osteoarthritis  may  develop  as  a  result.
n  addition,  studies  found  noticeable  motion  range  limita-
ion  of  the  wrist  [16—18], with  15◦ to  21◦ of  ﬂexion,  22◦ to
4◦ of  extension,  30◦ to  72◦ of  pronation,  and  27◦ to  58◦ of
upination.  Finally,  the  non-negligible  donor-site  morbidity
s  a  further  disadvantage  [19].
Radio-carpal  arthrodesis  produces  a  stable  wrist  but  elim-
nates  all  motion  in  the  coronal  and  sagittal  planes.  Potential
omplications  include  bone  graft  fracture,  non-union,  and
onor-site  morbidity  [18]. Arthrodesis  is  poorly  tolerated  by
atients  who  have  high  functional  demands.
Few  publications  have  described  prosthetic  reconstruc-
ion  after  en-bloc  resection  of  the  distal  radius.  In  1957,
old  [10]  reported  the  case  of  a  23-year-old  patient  who
nderwent  resection  of  a recurrent  GCT  followed  by  recon-
truction  of  the  distal  radius  with  a unipolar  prosthesis
omposed  of  an  acrylic  epiphysis  and  metal  stem.  Eight  years
ater,  he  was  diagnosed  with  both  a  tumour  recurrence  and
 foreign  body  reaction  to  the  acrylic.  Amputation  was  per-
ormed  [11]. In  2006,  Hatano  et  al.  [9]  reported  en-bloc
xcision  of  a  recurrent  GCT  followed  by  reconstruction  with
 unipolar  prosthesis  composed  of  an  alumina  epiphysis  and
etal  stem.  After  14  years,  there  was  no  evidence  of  recur-
ence;  the  Enneking  score  was  83%;  grip  strength  was  22  kg
ompared  to  31  kg  on  the  other  side;  and  motion  ranges  were
5◦ of  ﬂexion,  30◦ of  extension,  30◦ of  pronation,  and  45◦ of
upination.  The  radiological  ﬁndings  were  alarming:  ulnar
igration  of  the  carpal  bones,  ulno-carpal  impingement,
orsal  subluxation  of  the  carpal  bones,  and  radio-carpal
steoarthritis.  Natarajan  et  al.  [12]  reported  a  case  series
ncluding  16  patients  with  GCT  whose  distal  radius  was
econstructed  using  metallic  bipolar  hinge  prosthesis.  They
elt  the  outcomes  after  6  years  were  encouraging,  with  no
ases  of  tumour  recurrence,  an  Enneking  score  of  75%,  and
rist  motion  ranges  of  25◦ ﬂexion,  20◦ extension,  60◦ prona-
ion,  and  40◦ supination.  However,  long-term  outcomes  with
assive  hinge  prosthesis  for  all  joints  combined  are  con-
istently  disappointing  and  affect  the  feasibility  of  further
econstruction  [20].
The  complications  of  massive  wrist  prostheses  can  serve
o  determine  the  ideal  characteristics  of  a  massive  wrist
rosthesis.  Biocompatible  materials  must  be  used,  as  shown
y  reports  of  foreign  body  reactions  to  acrylic  [10,11].
he  radiological  complications  seen  with  unipolar  prosthe-
es  indicate  a  need  for  a bipolar  design  [9]. The  prosthesis
ust  be  unconstrained,  as  hinge  prostheses  are  associated
ith  a  high  risk  of  loosening  [12]. Finally,  as  with  all  joint
rostheses,  wrist  replacement  surgery  should  be  reserved
or  older  patients,  given  the  risk  of  potential  mechanical
omplications  in  the  long  term.
The  prosthesis  used  in  our  patient  met  these  spec-
ﬁcations.  It  was  custom-made  based  on  the  design  of
he  Re-MotionTM (Small  Bone  Innovations,  Morrisville,  PA,
SA).  The  Re-MotionTM total  wrist  prosthesis  has  pro-
uced  encouraging  preliminary  results  in  patients  with
on-neoplastic  conditions.  In  a  series  of  20  wrists  with  aomplications  were  a  radiolucent  line  around  the  radial
r  carpal  component  in  two  wrists,  both  of  which  were
symptomatic.
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Previously  published  data  and  our  case  report  indicate
hat  reconstruction  using  a  massive  biocompatible  bipolar
nconstrained  prosthesis  after  en-bloc  resection  of  a  GCT
nvolving  the  distal  radius  has  a  number  of  advantages  com-
ared  to  other  techniques.  The  procedure  can  be  performed
n  an  outpatient  basis  and  raises  few  technical  challenges
or  a  surgeon  with  experience  in  wrist  arthroplasty.  There
s  no  donor-site  morbidity.  Compared  to  other  techniques,
here  are  no  additional  obstacles  to  subsequent  radio-carpal
rthrodesis  by  massive  grafting.  In  our  patient,  function
mproved  rapidly  after  the  procedure.  The  dorsal  subluxa-
ion  of  the  ulnar  head  seen  on  radiographs  may  be  ascribable
o  the  incongruity  between  the  prosthetic  radial  compo-
ent  and  the  distal  radio-ulnar  joint.  This  subluxation  did
ot  limit  the  pronation-supination  range  in  our  patient  and,
onsequently,  did  not  require  resection  of  the  ulnar  head.
ontinued  follow-up  in  our  patient  and  reports  on  additional
atients  are  needed  to  conﬁrm  this  good  result.
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